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CLAIMS : 



We claim: 

1. A method of determining enzyme activity comprising: contacting a compound 
selected from the group consisting of enzymes, enzyme fragments and abzymes with a 
labeled substrate to form a differentially-charged product; selectively coupling 
either the substrate or the differentially-charged product to an ion-exchange resin 
thereby substantially separating the substrate from the differentially-charged 
product; and determining the amount of substrate remaining or differentially- 
charged product formed using a measuring means . 

2. A method of determining enzyme activity comprising: contacting a compound 
selected from the group consisting of enzymes, enzyme fragments and abzymes with a 
labeled substrate thereby effecting the conversion of the substrate to a 
differentially-charged product; stopping the conversion before all of the substrate 
present has been converted to the differentially-charged product; selectively 
coupling either the substrate or the differentially-charged product to an ion- 
exchange resin thereby substantially separating the substrate from the 
differentially-charged product in a single step; and determining the amount of 
substrate remaining or differentially-charged product formed using a measuring 
means; wherein the stopping step and coupling step are carried out concurrently or 
sequentially. 

3. The method of claim 1 or 2 wherein the product is bound to the resin. 

4. The method of claim 1 or 2 wherein the substrate is bound to the resin. 



5. The method of claim 1 or 2 wherein the product or substrate measured is coupled 
to the resin 
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6. The method of claim 1 or 2 wherein the product or substrate measured is in 
solution 

7. The method of claim 1 or 2 wherein said enzyme is a kinase. 

8. The method of claim 1 or 2 wherein said method is conducted in a multiple-well 
format . 

9. The method of claim 8 wherein the format comprises at least about 96 wells. 

10. The method of claim 8 wherein said format is automated. 

11. The method of claim 1 or 2 wherein said high- throughput format is conducted on 
a microchip. 

12. The method of claim 1 or 2 wherein said enzyme is selected from the group 
consisting of GFAT, Nitric Oxide Synthase, Methionine Aminopeptidase , Asn Syn, PFK, 
p3 8, I -kappa kinase 1, I -kappa kinase 2, TBK1 , MAPKAP 2, GTase, , OGTase, and 
Cyclooxygenase . 

13. A method for identifying a molecule, compound, or composition that affects the 
activity of an enzyme, comprising: contacting the enzyme with a test sample 
comprising a molecule, compound, or composition; contacting the enzyme with a 
labeled substrate to form a differentially-charged product; selectively coupling 
either the substrate or the differentially-charged product to an ion-exchange resin 
thereby substantially separating the substrate from the differentially-charged 
product; determining the amount of substrate remaining or differentially-charged 
product formed using a measuring means; and comparing the amount of substrate 
remaining or differentially-charged product formed with a control. 

14. The method of claim 13 wherein said enzyme is selected from the group 
consisting of GFAT, Nitric Oxide Synthase, Methionine Aminopeptidase, Asn Syn, PFK, 
p3 8, 1 -kappa kinase 1, 1 -kappa kinase 2, TBK1, MAPKAP 2, GTase, , OGTase, and 
Cyclooxygenase . 

15. The method of claim 13 wherein the control is an izozyme and the method is used 
to identifying a compound or composition that preferentially or specifically 
effects an enzyme over its isozyme. 

16. A method of determining bi-functional enzyme activity comprising: contacting an 
enzyme with a first labeled substrate to form a first differentially-charged 
product; contacting the enzyme with a second labeled substrate to form a second 
differentially-charged product; selectively coupling to an ion-exchange resin a 
member selected from the group consisting of the first substrate, the second 
substrate, the first product, and the second product, thereby substantially 
separating said member from the remaining members of the group; and determining the 
amount of said member using a measuring means. 

17. A method of determining bi-functional enzyme activity comprising: contacting an 
enzyme with a first labeled substrate to form a first differentially-charged 
product; contacting the enzyme with a second labeled substrate to form a second 
differentially-charged product; selectively coupling to an ion-exchange resin two 
members selected from the group consisting of the first substrate, the second 
substrate, the first product, and the second product, thereby substantially 
separating said members from the remaining members; and determining the amount of 
said members using a measuring means. 
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18. The method of claim 17 wherein said determination of bi-f unctional enzyme 
activity is conducted separately. 

19. A method of determining the kinetics of an enzyme reaction, comprising: 
contacting a compound selected from the group consisting of enzymes, enzyme 
fragments and abzymes with a labeled substrate to form a differentially-charged 
product; stopping the reaction at various timepoints; selectively coupling either 
the substrate or the differentially-charged product to an ion-exchange resin 
thereby substantially separating the substrate from the differentially-charged 
product; determining the amount of substrate remaining or differentially-charged 
product formed using a measuring means; and comparing the amount of substrate 
remaining or product formed at the timepoints. 

20. A method of determining the functional sites on an enzyme comprising: 
contacting a compound with a plurality of point -mutated enzymes with a labeled 
substrate to form a differentially-charged product; selectively coupling either the 
substrate or the differentially-charged product to an ion-exchange resin thereby 
substantially separating the substrate from the differentially-charged product; 
determining the amount of substrate remaining or differentially-charged product 
formed using a measuring means; and comparing the amount of substrate remaining or 
differentially-charged product formed from the plurality of enzymes. 

21. A method of evaluating the selective coupling of an enzyme and a reactant 
comprising contacting a compound with an enzyme with a plurality of labeled 
substrates to form differentially-charged products; selectively coupling either the 
substrates or the differentially-charged products to an ion-exchange resin thereby 
substantially separating the substrates from the differentially-charged products; 
determining the amount of substrate remaining or differentially-charged products 
formed using a measuring means; and comparing the amount of substrate remaining or 
differentially-charged products formed from the plurality of substrates. 

22 . A kit for determining enzyme activity wherein said kit comprises at least three 
members of the group consisting of: An enzyme, a labeled ligand, a buffer solution, 
an ion-exchange resin, and a stop-buffer solution 

23 . A kit of claim 22 for determining enzyme activity wherein said kit comprises at 
least three members of the group consisting of: An enzyme, a labeled ligand, a 
buffer solution, an ion-exchange resin, and a stop-buffer solution 

24. A kit of claim 23 for determining enzyme activity wherein said kit comprises at 
least three members of the group consisting of: An enzyme, a labeled ligand, a 
buffer solution, an ion-exchange resin, and a stop-buffer solution 

25. A kit for determining enzyme activity comprising an enzyme, a labeled ligand, a 
buffer solution, an ion-exchange resin, and a stop-buffer solution 

26. A compound discovered using the method of claims 1 or 2 . 
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1. A method of screening for .bioactive peptides conferring a particular 
phenotype comprising: a) providing cells containing a fusion nucleic acid 
comprising i) a first nucleic acid encoding a GFP scaffold protein; ii) a 
second nucleic acid encoding a polyglycine linker fused to the C- terminus of 
said scaffold protein and iii) a third nucleic acid encoding a random peptide 
fused to the C-terminus of said linker; under conditions wherein said fusion 
protein is expressed; and b) assaying said cells for said phenotype, 

wherein said phenotype is modulation of an immune response. 

2. The method according to claim 1 wherein said cells comprise T-cells and 
said phenotype is a T-cell response. 

3. The method of claim 2, wherein said T-cell response is proliferation in 
response to antigen presentation. 

4. The method according to claim 1 wherein said cells comprise B cells and 
said phenotype is a interaction with a specific immunoglobulin. 

5. The method according to claim 1 wherein said phenotype is cytokine 
production . 

6. The method according to claim 5, wherein said cells are macrophages. 

7. The method according to claim 5, wherein said cells are monocytes. 

8. The method according to claim 1 wherein said cells are mononuclear 
leukocytes and said phenotype is antigen processing. 



CLAIMS : 



We claim: 
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9. The method according to claim 1 wherein said phenotype is release of 
inflammatory mediators. 

10. The method of claim 9 wherein said cells comprise mononuclear leukocytes. 

11. The method of claim 9 wherein said cells comprise mast cells. 

12. The method of claim 9 wherein said cells comprise eosinophils. 

13 . The method of claim 1 wherein said fusion nucleic acid further comprises a 
fusion partner. 

14. The method of claim 13 wherein said fusion partner comprises a 
presentation structure. 

15. The method of claim 13, wherein said fusion partner comprises a targeting 
sequence . 

16. The method of claim 13 wherein said fusion partner comprises a rescue 
sequence . 

17 . The method of claim 13 wherein said fusion partner comprises a stability 
sequence . 

18. The method of claim 1 wherein said random peptide is a biased random 
peptide . 

19. The method of claim 1 wherein said method comprises providing a cellular 
library comprising a library of fusion nucleic acids, each fusion nucleic acid 
comprising said first, second and third nucleic acids, and wherein a plurality 
of said third nucleic acids are different. 

20. The method of claim 1 wherein said GFP is a wild type GFP. 

21. The method of claim 1 wherein said GFP is a variant GFP. 

22. The method of claim 1 wherein said providing is by transfection of said 
cells with a retrovirus comprising said fusion nucleic acid. 
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INVENTOR- INFORMATION : 
NAME 

Karin; Michael 
DiDonato; Joseph A. 
Rothwarf; David M. 
Hayakawa; Makio 
Zandi ; Ebrahim 



CITY 

San Diego 
Westlake 
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Duarte 
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US - CL - CURRENT : 435/15; 435/194, 435 / 252.3 , 435 / 320.1 , 435/325, 435/7.1, 530/350 
CLAIMS : 

We claim: 

1. An isolated human I. kappa. B kinase (IKK) subunit, IKK. beta., wherein said 
IKK. beta, phosphorylates ' serine-32 and serine-36 of I . kappa . B . alpha . and has 
an apparent molecular mass of 87 kiloDaltons as determined by SDS- 
polyacrylamide gel electrophoresis in an 8% gel under reducing conditions. 

2. The isolated IKK. beta, of claim 1, comprising an amino acid sequence as 
shown in SEQ ID NO: 15. 

3. The isolated IKK. beta, of claim 1, wherein said isolated IKK. beta, 
comprises one or more sequences selected from the group consisting of SEQ ID 
NO: 11, SEQ ID NO : 12 , SEQ ID NO: 13, and SEQ ID NO: 20. 

4. The isolated IKK. beta, of claim 3, wherein said isolated IKK. beta, 
comprises two or more sequences selected from the group consisting of SEQ ID 
NO: 10, SEQ ID NO: 11, SEQ ID NO : 12 , SEQ ID NO: 13, and SEQ ID NO: 20. 

5. The isolated IKK. beta, of claim 4, wherein said isolated IKK. beta, 
comprises three or more sequences selected from the group consisting of SEQ ID 
NO:10, SEQ ID NO: 11, SEQ ID NO:12, SEQ ID NO : 13 , and SEQ ID NO:20. 

6. The isolated IKK. beta, of claim 5, wherein said isolated IKK. beta, 
comprises four or more sequences selected from the group consisting of SEQ ID 
NO:10, SEQ ID NO:ll, SEQ ID N0:12, SEQ ID NO : 13 , and SEQ ID NO:20. 
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7. The isolated IKK. beta, of claim 1, wherein said isolated IKK. beta, 
comprises SEQ ID NO: 10, SEQ ID NO: 11, SEQ ID NO: 12, SEQ ID NO: 13, and SEQ ID 
NO: 20. 

8. The isolated IKK. beta, of claim 1, wherein said isolated IKK. beta, 
comprises amino acid 3 6 to amino acid 3 00 of SEQ ID NO: 15. 

9. The isolated IKK. beta, of claim 1, wherein said isolated IKK. beta, 
comprises amino acid 603 to amino acid 642 of SEQ ID NO: 15. 

10. The isolated IKK. beta, of claim 1, wherein said isolated IKK. beta, 
comprises amino acid 458 to amino acid 486 of SEQ ID NO: 15. 

11. The isolated IKK. beta, of claim 1, wherein said isolated IKK. beta, 
comprises two or more sequences selected from the group consisting of amino 
acid 36 to amino acid 300 of SEQ ID NO: 15, amino acid 603 to amino acid 642 of 
SEQ ID NO: 15, and amino acid 458 to amino acid 486 of SEQ ID NO: 15. 

12. The isolated IKK. beta, of claim 1, wherein said isolated IKK. beta, 
comprises amino acid 36 to amino acid 300 of SEQ ID N0:15, amino acid 603 to 
amino acid 642 of SEQ ID NO: 15, and amino acid 458 to amino acid 486 of SEQ ID 
NO: 15 . 

13. A method of identifying an agent that modulates the specific association 
of an IKK. beta, and 1KB protein, comprising the steps of: a) providing: the 
isolated IKK. beta, of claim 1; ii) I. kappa. B protein; and iii) said agent; b) 
contacting said isolated IKK. beta., said I. kappa. B protein, and said agent 
under conditions suitable for the specific association of said IKK. beta, and 
said I. kappa. B protein; and c) detecting an altered association of said 

IKK. beta, and said I. kappa. B protein in the presence of said agent, wherein 
said altered association identifies said agent as modulating the specific 
association of said IKK. beta, and said I. kappa. B protein. 

14. The method of claim 13, wherein said I. kappa. B protein is chosen from one 
or more of I . kappa . B . beta . and I .kappa. B. beta. . 

15. A method of identifying an agent that modulates the specific association 
of an IKK. beta, and a protein chosen from one or more of 1KB. beta, and 

1KB. beta., comprising the steps of: a) providing: i) the isolated IKK. beta, of 
claim 10; ii) said protein; and iii) said agent; b) contacting said isolated 
IKK. beta., said proteing, and said agent under conditions suitable for the 
specific association of said IKK. beta, and said protein; and c) detecting an 
altered association of said IKK. beta, and said protein in the presence of said 
agent, wherein said altered association identifies said agent as modulating 
the specific association of said IKK. beta, and said protein. 

16. The method of claim 13, wherein said agent is a mutant I. kappa. B protein 
chosen from one or more of (1) mutant I . kappa . B . beta . containing amino acid 
substitutions for serine-32 and for serine-36, and (2) mutant I . kappa . B .beta . 
containing amino acid substitutions for serine-19 and for serine-23. 

17. The method of claim 13, wherein said isolated IKK. beta, comprises SEQ ID 
NO: 15. 

18. A method for identifying an agent that alters IKK. beta, activity, 
comprising the steps of: a) providing: i) the isolated IKK. beta, of claim 1; 
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and ii) said agent; b) incubating said isolated IKK. beta, with said agent; and 
c) determining altered I. kappa. B kinase activity of said isolated IKK. beta, in 
the presence of said agent, wherein said altered I. kappa. B activity identifies 
said agent as altering IKK. beta, activity. 

19. The method of claim 18, wherein said isolated IKK. beta, comprises a 300 
kDa I. kappa. B kinase complex or a 900 kDa I. kappa. B kinase complex. 

20. The method of claim 18, wherein said isolated IKK. beta, comprises SEQ ID 
NO: 15. 
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